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以 C.vinosum 总 DNA 为模板，设计简并引物（p1、p2 和 p3、p4），通过 PCR
扩增获得了膜结合态氢酶结构基因的大小亚基 hydL 和 hydS，同时采用接头法分
别扩增了 hydS 的上游序列和 hydL 的下游序列。序列分析结果表明 C.vinosum 膜
结合态氢酶基因包括 hydS、isp1、isp2 和 hydL 四个亚基，在结构基因的大小亚









C.vinosum ⊿HYD。在黑暗条件下，突变株 C.vinosum ⊿HYD 以葡萄糖为底物进
行发酵产氢，其产氢量比对照的野生型菌株提高了 62.3％。 
 



















Hydrogenases catalyze the reversible oxidation of molecular hydrogen and play an 
important role in microbial energy metabolism. The photosynthetic purple-sulphur 
bacterium Chromatium vinosum DSM185 is capable of fermenting organic substrate 
and producing hydrogen. It contained two heterodimeric membrane-bound 
hydrogenases (MBH) and one heterodimeric soluble hydrogenase(SH). In this thesis, 
the genes encoding for the MBH of C.vinosum were cloned and sequenced. To study 
the property of photo-biological hydrogen production, the MBH gene deletion mutant 
strain ⊿hydSL was constructed.  
Primers (p1,p2 and p3,p4) were designed and applied for PCR using C.vinosum 
total DNA as template. Adaptors were designed for cloning the upstream and 
downstream of the MBH structure genes. The sequence analysis results showed that 
the MBH genes consist of hydS, ispI, ispII and hydL. The arrangement of MBH genes 
is different from the typical hydrogenase, but similar to the organization of MBH 
from Thiocapsa roseopersicina. The deduced amino acid sequences of C.vinosum 
MBH showed 84% identity with the MBH from T.roseopersicina. 
   According to the sequence of C.vinosum MBH structure gene, primers were 
designed for cloning partial sequences of small subunit and large subunit. The gene 
integrating plasmid pD-HYD was constructed by using MBH homologous fragments 
as intergrating arms. The MBH deletion mutant strain ⊿hydSL carrying ampicillin 
resistant gene was screened after the recombinant integrating plasmid was transferred 
into the receipt cells. The amount of hydrogen production of mutant increased 62.3% 
compared with that of wild type.  
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图 1  氢酶催化的反应 


































图 2   好氧细菌的氢代谢示意图 






































图 3 厌氧细菌发酵过程中氢酶代谢作用示意图 
Fig. 3 The role of hydrogenase in anaerobic fermentative bacteria 
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